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(54) Title: STATIONARY EXERCISE APPARATUS 
(57) Abstract 

This invention is a stationary exercising device which 
promotes cardiovascular exercise, yet minimizes impact to critical 
joints, particularly the ankles and knees. A frame (12) supports 
a linkage assembly having at least one linkage member (32) with 
a cam surface. The linkage assembly is in turn connected to 
a coupling assembly (24) attached to the frame. Structure is 
included which permits each foot of the user to move the linkage 
assembly in such a manner as to generate a preferred closed path 
movement (102) for the feet, and a preferred arcuate path for the 
hands minimizing unnecessary stress in the joints, yet permitting 
a cardiovascular workout of both lower and upper body muscle 
groups. 
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STATIONARY EXERCISE APPARATUS 

Background of the Invention 

1. Field of the Invention. 

The present invention relates to an improved stationary exercising 
5 apparatus. More particular, the invention relates to an improved 
exercising apparatus which enables the user to move his feet in a 
predetermined closed path which more accurately represents the body 
motion associated with climbing stairs. 

2. Description of the Prior Art. 

10 Stair climbing is a popular form of exercise for the cardiovascular 

system. However, it can over prolonged use overstress the ankles, knees 
and other joints. Walking is also a popular form of exercise but it does not 
load the cardiovascular system to the extent stair climbing does. Therefore, 
the need exists for an improved stationary exercising device which will 

15 load the cardiovascular system as stair climbing does but does not overload 
or unduly stress the ankles, knees and other joints. Prior art stair climbing 
devices have two common draw backs. First, they require excessive lifting 
of the knees or an exaggerated vertical movement of the lower legs. See, 
for example, U.S. Patent Nos. 3,316,898; 4,949,993; 4,989,857; and 5,135,477. 

20 Alternatively, the devices which do tend to promote a more natural 
movement of the knees and ankles are difficult to ascend and descend 
because of the configuration of the devices. See, for example, U.S. Patent 
No. 5,242,343. 

Hence, the need exists for an improved stationary exercise device 
25 which promotes the movements of the feet, ankles and legs in a more 
natural and rhythmic motion. 
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Summary of the Invention 

Briefly, the invention relates to an improved stationary exercising 
device. A frame is provided which includes a base portion adapted to be 
supported by the floor, a mid portion and a top portion. A coupling 
5 assembly is attached to the frame which includes a pulley defining a pivot 
axis. Two reciprocating members are positioned in spaced relationship to 
the base portion of the frame. In the preferred embodiment, each 
reciprocating member includes a rearward bent portion and is supported 
by the base portion proximate the junction of the bent and straight 
10 portions of each reciprocating member by a roller. The other, or forward, 
end of each reciprocating member is attached, directly or indirectly, to the 
pulley of the coupling assembly. In this manner, rotation of the pulley 
rotates one end of each reciprocating member in a circular motion while 
the other end of each reciprocating member moves in a predetermined 
15 closed path. 

The preferred embodiment also includes a pair of linkage 
assemblies. Each linkage assembly comprises a first and second link. The 
first link is pivotally connected at one end to the rearward end of the 
corresponding reciprocating member. This first link also includes a foot 
20 pad. The second link is pivotally connected to the other end of the first 
link and the second link is then pivotally connected to the top portion of 
the frame. The second link may include a handle portion which is grasped 
by the user. Thus, each linkage assembly serves to define a predetermined 
closed path for the movement of the foot pad as it moves relative to the 
25 frame. In addition, movement of the second link of each linkage assembly 
serves to pivot the handle portion. 

In an alternate embodiment, each reciprocating member comprises 
two non-aligned members fixedly attached to one another. A roller is 
attached to each reciprocating member at the fixed attachment of two non- 
30 aligned members. The roller engages an inclined surface of the base 
portion of the frame. As in the case of the preferred embodiment, this 
alternate embodiment also includes a pair of linkage assemblies each 
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comprising two links. The first link includes a foot pad which is pivotally 
connected proximate one end of the first link to a corresponding 
reciprocating member distal the coupling assembly. The second link is 
pivotally connected to the other end of the first link distal said foot pad 
5 and the second link is then pivotally connected distal said pivotal 

connection of the first link, to said top portion of said frame. As in the 
case of the preferred embodiment, the second link may include a handle 
portion. 

In yet another alternate embodiment, the reciprocating member 

10 comprises two non-aligned members which are fixedly connected at one 
end. A roller is also attached to each reciprocating member at that fixed 
connection. The roller serves to engage an inclined surface of the base 
portion of the frame. In this alternate embodiment, however, the inclined 
surface serves to rise in a forward position away from the coupling 

15 assembly. That is, the user will face away from the coupling assembly, 
unlike the alternate embodiment previously described. 

As in the case of the first alternate embodiment, this second 
alternate embodiment also includes a pair of pivotal linkage assemblies 
comprising a first link and a second link. Each foot link includes a foot 

20 pad. The forward end of each reciprocating member distal said coupling 
assembly is pivotally connected proximal one end of each first link. The 
other end of each first link is pivotally connected to one end of said second 
link. Each second link is then pivotally connected distal said pivotal 
connection to said first link, to said top portion of said frame. As in the 

25 case of the previous embodiments, the second link may include a handle 
portion. 

All the embodiments serve to exercise both upper and lower body 
groups. The feet of the user move through a closed path which more 
accurately represents a preferred anatomical movement of the ankles and 
30 knees. Simultaneously, the upper body muscle groups can be exercised 
through the arcuate motion of the handles. 
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The more important features of this invention have been 
summarized rather broadly in order that the detailed description may be 
better understood. There are, of course, additional features of the 
invention which will be described hereafter and which will also form the 
5 subject of the claims appended hereto. 
Brief Descripti on of the Drawing s 

In order to more fully describe the drawings used in the detailed 
description of the present invention, a brief description of each drawing is 
provided. 

10 Fig. 1 is an elevation view of the preferred embodiment of 

the present invention. 

Fig. 2 is an elevation view of an alternate embodiment of the 
present invention. 

Fig. 3 is an elevation view of another alternate embodiment 
15 of the present invention. 

Detailed Description of Present Invention 

Referring to Fig. 1, a frame 10 is shown comprising a base portion 12, 
a mid portion 14, and a top portion 16. A coupling assembly or system 20 
is fixed relative to the frame and comprises a pulley 22 and crank members 
20 24. A resistant brake system 26 is also shown which includes a sheave 28 
and a belt 30. Two reciprocating members 32 are positioned in the lower 
proximity of frame 10. Each reciprocating member 32 has a bent (or non- 
aligned) portion 32a relative to straight portion 32b. The other end 38 of 
each reciprocating member 32 is pivotally connected to one end of a crank 
25 24. The other end of crank 24 is attached to pulley 22 at the pivot axis 27 of 
the coupling system 20. The pivot axis 27 is the axis about which pulley 22 
rotates. 

The preferred embodiment also includes a pair of linkage 
assemblies 41. Each linkage assembly 41 comprises a foot member 40 and 
30 an arm member 42. A foot pad 50 is attached to one end of each foot 

member 40. End 37 of each reciprocating member 32 is pivotally connected 
to that end of foot member 40 adjacent foot pad 50 at pivotal connection 39. 
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The other end 43 of each foot member 40 is pivotally connected to one end 
of an arm member 42 at connection 45. Each arm member 42 is then 
pivotally connected at connection 47 to top portion 16 of frame 10. As 
shown, each foot member 40 may include a bend 54 which serves to orient 
5 each foot pad 50, and consequently each foot of the user, in a slightly 
declining position when the foot pad is at its highest most point along 
path 102. 

Further, the upper half of each arm member 42 may be releasably 
disengaged proximate connection 47 as shown and described in Applicant's 

10 co-pending U.S. patent application Serial No. 08/653,333 filed May 24, 1996 
which specification is hereby incorporated by reference and made a part of 
this patent application. 

In the operation of the preferred embodiment the user "U" ascends 
the present invention from the back or the sides and begins a climbing 

15 motion which results in the displacement of each reciprocating member 32 
relative to a roller 36. Simultaneously, a circulating motion occurs at the 
second end 38 of each reciprocating member 32. This also results in the 
revolution of point 39 at end 37 of each reciprocating member (and the 
corresponding end of foot member 40) in a predetermined closed ovate 

20 path 102. This provides a more natural and rhythmic movement for the 
feet, ankles and legs. In this manner the user can achieve the superior 
cardiovascular workout associated with a stair climber but without the 
awkward and unnatural movement of the feet, ankles, knees and legs 
associated with prior art devices. Simultaneously, the arms of the user 

25 move through arcuate path 104 which provides enhanced cardiovascular 
exercise to the upper body muscle groups. 

Resistant brake system 26 operates in a manner well known to those 
skilled in the art. Resistant brake 26 serves to increase or decrease the load 
on pulley 22 through the sheave 28/belt 30 arrangement. Thus, resistant 

30 brake 26 serves to increase or decrease the extent of the cardiovascular 
workout. 
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Referring now to Fig. 2, an alternate embodiment of the present 
invention is shown. For this embodiment identical two-digit reference 
numerals will be used to designate similar parts found in the preferred 
embodiment but with a 100 series prefix. Frame 110 comprises a lower 
5 portion 112, a mid portion 114, and a top portion 116. A coupling system 
120 is included having identical components of the coupling system 20 
described above for the preferred embodiment. Furthermore, coupling 
system 120 performs in an identical manner to coupling system 20 
described above for the preferred embodiment. 

10 A pair of reciprocating members 132 are also included. Each 

reciprocating member is comprised of two non-aligned members 132a and 
132b which are fixedly connected at junction 133. A roller 136 is also 
rotatably connected to each reciprocating member 132 at junction 133. Each 
roller engages and rolls upon inclined member 113 of frame 110. A second 

15 end 138 of each reciprocating member 132 is pivotally connected to 
one end of each crank 124. 

Referring still to Fig. 2, this alternate embodiment also includes a 
pair of linkage assemblies 141, each comprising a foot member 140 and an 
arm member 142. Each foot member 140 also includes a foot pad 150 

20 attached to one end of foot member 140. A reciprocating member 132 is 
pivotally connected at connection 139 proximate that end of foot member 
140 having foot pad 150. The other end of each foot member 140 is 
pivotally connected at 145 to an arm member 142. Each arm member 142 is 
then pivotally connected at 147 to top portion of 116 of frame 110. Arm 

25 member 142 may include handle portions 151. 

In the operation of this alternate embodiment, the user "U" ascends 
the device from the side or the rear, places both feet on pads 150, grabs 
handles 151 and begins a climbing motion. At that point, rollers 
136 of each reciprocating member 132 are displaced in a linear manner 

30 along member 113. As in the case of the preferred embodiment, ends 138 
of each reciprocating member 132 move in a circular motion about pulley 
122. Such movement of reciprocating member 132 also results 



-6- 



WO 97/45170 PCT/US97/06219 

in the revolution of point 139 at the end of each reciprocating member and 
corresponding foot member 140 in a predetermined and preferred closed 
ovate path 202. As in the case of the preferred embodiment, such a path 
provides a more natural movement of the feet, ankles and legs. 

5 Additionally, the hands of the user move in arcuate path 204. Thus, the 
combined movement of paths 202 and 204 provide superior cardiovascular 
workout of both the lower and upper body muscle groups. 

Referring now to Fig. 3, another alternate embodiment of the 
present invention is shown. As before, similar parts will be designated by 

10 the same two-digit reference numeral as shown in the preferred 

embodiment but now with a 200 series prefix. Frame 210 again comprises 
a base portion 212, a mid portion 214 and a top portion 216. A coupler 
system 220 is also provided which is identical in structure and function to 
coupling system 20 of the preferred embodiment. This alternate 

15 embodiment also includes a pair of reciprocating members 232. Each 

reciprocating member is comprised of two non-aligned members 232a and 
232b which are fixedly connected at junction 233. A roller 236 is also 
rotatably connected to each reciprocating member 232 at junction 233. Each 
roller 236 engages and rolls upon inclined member 213 of frame 210. Each 

20 reciprocating member 232 includes a second end 238 pivotally attached to 
one end of a crank 224. 

Referring still to Fig. 3, as in the case of the previous embodiments, 
this alternate embodiment also includes a pair of pivotal linkage 
assemblies 241. Each pivotal linkage assembly 241 is comprised of a foot 

25 member 240 and an arm member 242. A foot pad 250 is attached to one 
end of each foot member 240. A member 232a of each reciprocating 
member 232 is pivotally connected at connection 239 proximate one end of 
foot member 240. The other end of each member 240 is pivotally 
connected at 245 to one end of arm member 241. Each arm member 241 is 

30 then pivotally connected to top portion 216 of frame 210 at point 247. 

In the operation of this alternate embodiment, the user "U" ascends 
the device from the side or the rear, grabs the handles 257 and begins a 
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climbing motion. Unlike the previous embodiments, the user faces away 
from the coupling system 220 which may have certain advantages, 
particularly in the manufacture of this device. As the user begins the 
climbing motion, roller 236 of each reciprocating member 232 moves in a 
5 linear motion along member 213 and ends 238 of each reciprocating 

member 232 move in a generally circular motion. Simultaneously, point 
239 of each reciprocating member 232 moves in a predetermined closed 
path 302 while handles 251 move in an arcuate path 304. As in the case 
of the preferred embodiments, such paths 302 and 304 provide preferred 

10 anatomical movement of the ankles and knees thereby providing superior 
cardiovascular workout for the lower and upper body muscle groups. 

In the case of all three embodiments, only the general middle 
portion of each reciprocating member 32/132/232 rotatably engages the 
base frame. In the case of the two alternate embodiments, the middle 

15 portion is more clearly defined by the location of rollers 136 and 236. In 
the case of the preferred embodiment, roller 36 which is fixed to base 
portion 12 of frame 10 is adapted to engage a middle portion of each 
reciprocating member 32 generally as shown by the two variations in 
displacement illustrated by the two reciprocating members 32 in Fig. 1. 

20 An improved stationary exercising . device is disclosed which 

maximizes cardiovascular exercise yet minimizes stress on critical joints, 
particularly the ankles and knees. Obviously, modifications and 
alterations to the embodiments disclosed herein will be apparent to those 
skilled in the art in view of this disclosure. However, it is intended that 

25 all such variations and modifications fall within the spirit and scope of 
this invention as claimed. 
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CLAIMS 

What is claimed is: 

1. An apparatus for exercising comprising: 

a frame having a base portion adapted to be supported by a 

5 floor; 

first and second reciprocating members, each reciprocating 
member having a first and a second end and a middle portion, said middle 
portion of each member adapted to be rotatably supported by said frame; 

coupling means for rotating the second ends of said first and 

10 second reciprocating members in a substantially circular path about a 
common axis while said first end of each of said first and second 
reciprocating members follows a predetermined closed ovate path; 

first linkage assembly having a first foot member and a first 
arm member, said first foot member pivotally connected to said first 

15 reciprocating member proximate said first end of said first reciprocating 

member, said pivotal connection being proximal one end of said first foot 
member, and said first foot member pivotally connected at its other end to 
one end of said first arm member, said first arm member pivotally 
connected to said frame proximal the other end of said first arm member; 

20 and 

second linkage assembly having a second foot member and a 
second arm member, said second foot member pivotally connected to said 
second reciprocating member proximate said first end of said second 
reciprocating member, said pivotal connection being proximal one end of 
25 said second foot member, and said second foot member pivotally 

connected at its other end to one end of said second arm member, said 
second arm member pivotally connected to said frame proximal the other 
end of said second arm member, 

wherein each foot of the user of the device substantially 
30 follows said closed ovate path and each hand of the user follows a 
substantially arcuate path. 

-9- 
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2. The exercising apparatus according to claim 1 wherein said 
reciprocating members comprise non-aligned portions. 

3. The exercising apparatus according to claim 1 wherein said 
frame includes at least one inclined member relative to the floor to 

5 support said reciprocating members. 

4. The exercising apparatus according to claim 1 wherein said 
apparatus further comprises means for introducing a controllable resistive 
force to said pulley. 

5. The exercising apparatus according to claim 4 further 

10 comprising means for disengaging at least a portion of said arm members 
eliminating the arcuate path. 

6. An exercise apparatus comprising: 

a frame having a base portion adapted to be supported by a 

floor; 

15 a first linkage assembly having a first reciprocating member, a 

first foot member and a first arm member, said first reciprocating member 
having first and second non-aligned portions and being adapted for linear 
movement on said frame proximate the junction of said non-aligned 
portions, said first foot member having a first and second end, said first 

20 foot member being pivotally attached proximate said first end of said first 
foot to one end of said first reciprocating member, said first foot member 
being pivotally connected at its second end to one end of said first arm 
member, said arm member pivotally connected to said frame proximal the 
other end of said first arm member; 

25 a second linkage assembly having a second reciprocating 

member, a second foot member, and a second arm member, said second 
reciprocating member having first and second non-aligned portions being 
adapted for linear movement on said frame proximate the junction of said 
non-aligned portions of said second reciprocating member, said second 

30 foot member having a first and second end, said second foot member being 
pivotally attached proximate said first end of said second foot member to 
one end of said second reciprocating member, said second foot member 
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being pivotally connected at its second end to one end of said second arm 
member, said second arm member pivotally connected to said frame 
proximal the other end of said second arm member; and 

coupling assembly having a pulley supported by said frame 
defining a pivot axis and means for attaching said second ends of said first 
and second reciprocating members to said pulley so that rotation of said 
pulley results in the rotation of the second ends of said reciprocating 
members in a substantially circular path about said axis, 

wherein each foot of the user of the device follows a 
predetermined closed path having a preferred anatomical pattern and the 
hands of the user follow a predetermined arcuate path. 

7. The exercising apparatus according to claim 6 wherein said 
frame includes at least one inclined member relative to the floor to 
support said reciprocating members. 

8. The exercising apparatus according to claim 6 wherein said 
apparatus further comprises means for introducing a controllable resistive 
force to said pulley. 

9. The exercising apparatus according to claim 6 further 
comprising means for disengaging at least a portion of said arm members 
eliminating the arcuate path. 

10. The exercising apparatus according to claim 6 wherein said 
coupling assembly further includes: 

a first element attached at one end to said pulley proximate 
said pivot axis and at its other end to said second end of said first 
reciprocating member; and 

a second element attached at one end to said pulley proximate 
said pivot axis and at its other end to said second end of said second 
reciprocating member. 

11. An apparatus for exercising comprising: 

a frame having a base portion adapted to be supported by a 

floor; 
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first and second reciprocating members, each reciprocating 
member having a first and a second non-aligned portion and being 
adapted for linear movement on said frame proximate the junction of said 
non-aligned portions; 

coupling means for rotating the second ends of said first and 
second reciprocating members in a substantially circular path about a 
common axis while said first end of each of said first and second 
reciprocating members follows a predetermined closed ovate path; 

first linkage assembly having a first foot member and a first 
arm member, said first foot member pivotally connected to said first 
reciprocating member proximate one end of said first reciprocating 
member, said pivotal connection being proximal one end of said first foot 
member, and said first foot member pivotally connected at its other end to 
one end of said first arm member, said first arm member pivotally 
connected to said frame proximal the other end of said first arm member; 
and second linkage assembly having a second foot member and a second 
arm member, said second foot member pivotally connected to said second 
reciprocating member proximate one end of said second reciprocating 
member, said pivotal connection being proximal one end of said second 
foot member, and said second foot member pivotally connected at its other 
end to one end of said second arm member, said second arm member 
pivotally connected to said frame proximal the other end of said second 
arm member, 

wherein each foot of the user of the device substantially 
follows said closed ovate path and each hand of the user follows a 
substantially arcuate path. 

12. The exercising apparatus according to claim 11 wherein said 
frame includes at least one inclined member relative to the floor to 
support said reciprocating members proximate said non-aligned portions. 

13. The exercising apparatus according to claim 11 wherein said 
apparatus further comprises means for introducing a resistive force so 
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rotation of said second ends of said first and second reciprocating members 
becomes progressively more difficult. 

14. The exercising apparatus according to claim 11 further 
comprising means for disengaging at least a portion of said first and second 
5 arm members eliminating the arcuate path. 



•13- 



WO 97/45170 



1/3 



PCT/US97/06219 




WO 97/45170 



2/3 



PCT/US97/06219 




FIG. 2 



WO 97/45170 



3/3 



PCT/US97/06219 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT7US97/06219 



A. CLASSIFICATION OF SUBJECT MATTER 
]PC(6) :A63B 22/04, 69/16 

US CL :472/5U 52. 57, 70 
According to International Patent Claaiifi cation (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (clusification system followed by classification symbols) 
U.S. : 432/51-54, 57, 62, 70, 71, 74, 79, 80, 92 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


US 5,290,211 A (STEARNS) 01 March 1994, entire 
document. 


1-14 


A 


US 5,577,985 A (MILLER) 26 November 1996, entire 
document. 


1-14 


A 


US 5,518,473 A (MILLER) 21 May 1996, entire document. 


1-14 


A 


US 5,279,529 A (ESCHENBACH) 18 January 1994, entire 
document. 


1-14 


A 


US 5,540,637 A (RODGERS, JR.) 30 July 1996, entire 
document. 


1-14 



| | Further documents are listed in the continuation of Box C. £^ Sec patent family annex. 



of cited 



■O" 
•r 



Spent! 
to be of particular relevance 

eiiicr document pueu ehed oo or after the nttenntfiooai filing due * 

document which may throw doubts am priority ctajmfr) or 
cited to cateblieh die public*** date of 



v document publiehed alter t he jate wu dmnal fiUea dele c 
b ead aot n oooilict with the application but cited to oede 



document of particular rdevmace; the claimed iavtnti 
coneidered novel or *' niuf be ooeeidered to nrvotve en 



docut 
docw 



of particular relevance; the churned 
i to BjVotve en in restive ttep 
with one or more other euch doci 
obvioue lo • penoo >kJikd b the art 



it published prior to the « 



J film* date but later then 



Date of the actual completion of the international search 
04 JUNE 1997 


Date of mailing of the international search report 

J.1 M 1997 


Name and mailing address of the ISA/US 
Commissioner of Patent* and Trademarks 
Box PCT >w 
Washington, D.C. 20231 — " 

Facsimile No. (703) 305-3230 / 


r stbwTen crow v 

Telephone No. (703i 308-3398 



Form PCT/ISA/210 (second sheet )(July 1992)* 



